Effects of ethanol on three endogenous membrane conductances present in Xenopus laevis oocytes.
The Xenopus oocyte expression and recording system has allowed a detailed analysis of the physiology and pharmacology of neuronal ion channels including their sensitivity to ethanol. It is important however, to ascertain the effects of a particular drug on the channels inherently expressed by oocytes to ensure that drug effects ascribed to the expressed recombinant receptors are manifested solely through those receptors. In this study, the effects of ethanol were determined on three endogenous currents that can be elicited in oocytes and other cells by various manipulations. The inward cation current, IC, was activated by perfusing naive oocytes with a divalent-free recording solution. Ethanol (25-100 mM) modestly inhibited IC with 100 mM ethanol producing a 7-8% inhibition of steady state currents. The store-operated or capacitative calcium current (I(SOC)) was activated in thapsigargin-treated oocytes by switching from a calcium-free solution to one containing 10 mM calcium. In thapsigargin-treated oocytes also injected with EGTA to block calcium-activated chloride currents, ethanol (100 mM) had no effect on the store-operated calcium current. In contrast, ethanol (10-100 mM) dose-dependently inhibited the calcium-dependent chloride current (I(Cl(Ca)) in thapsigargin-treated oocytes. A voltage-jump protocol was used to separate the two components of I(Cl(Ca)), I(Cl-1) and I(Cl-2). Under these conditions, ethanol (100 mM) inhibited I(Cl-1) currents to a greater extent (38%) than it did I(Cl-2) currents (14%). These results show that Xenopus oocytes express endogenous ion channels that are differentially sensitive to ethanol.